With the shortage of the energy and ever increasing of the oil price, research on the renewable and green energy sources, especially the solar arrays and the fuel cells, becomes more and more important. How to achieve high stepup and high efficiency DC/DC converters is the major consideration in the renewable power applications due to the low voltage of PV arrays and fuel cells. In this paper digital simulation of closed loop controlled boost converter for solar installation is presented. Circuit models for open loop and closed loop controlled systems are developed using the blocks of simulink. The simulation results are compared with the theoretical results. This converter has advantages like improved power factor, fast response and reduced hardware.
Introduction
The massy usage of the fossil fuels, such as the oil, the coal and the gas, result in serious greenhouse effect and pollute the atmosphere, which has great effect on the world. Meanwhile, there is a big contradiction between the fossil fuels supply and the global energy demand, which leads to a high oil price in the international market recently. The energy shortage and the atmosphere pollution have been the major limitations for the human development. How to find renewable energy is becoming more and more exigent.
Photovoltaic (PV) sources are one of the significant players in the world's energy portfolio and will become the biggest contributions to the electricity generation among all renewable energy candidates by year 2040 because it is truly a clean, emission-free renewable electrical generation technology with high reliability. The task of a maximum power point tracker (MPPT) in a photovoltaic (PV) energy conversion system is to continuously tune the system so that it draws maximum power from the solar array regardless of weather or load conditions. Since the solar array has a non ideal voltage -current characteristic and the conditions such as insulation, ambient temperature, and wind that affect the output of the solar array are unpredictable, the tracker must contend with a nonlinear and time-varying system. Many tracking algorithms and techniques have been developed. The perturbed and observed method [1] and the Incremental Conductance method [2] , as well as variants of those techniques [3, 4] are the most widely used. The perturbed and Observe method is known for its simple implementation, but it deviates from and observe method oscillates close to a maximum power point (MPP) in the atmospheric conditions are constant or slowly changed. However when weather rapidly changes the perturb and observe method fails to track the maximum power point effectively [4, 5] .
Other methods for solar array MPP tracking include short circuit current [7] and the open circuit voltage of the PV module techniques [5, 8] . The MPP tracking method using the short circuit current of the PV module exploits the fact that the operating current at the MPP of the solar array is linearly proportional to its short circuit current [7] . Thus, under rapidly changing atmospheric conditions. This method has a relatively fast response time for tracking the MPP. However, the control circuit is still somewhat complicated and both the conduction loss and the cost of the MPPT converter are still relatively high [5] . Furthermore, the assumption that the operating current at the MPP of the PV module is linearly proportional to the short circuit current of the PV module is only an approximation. In reality, the application of this technique always results in PV module operation below the maximum power point.
Open circuit voltage of the PV module [5, 8] employs the fact that the open circuit voltage of the solar array at the MPP is linearly proportional to its open circuit voltage [8] . This technique has some limitations and disadvantages as the short circuit current of PV module method described above. Although the method is cost efficient, its application results in considerable errors in MPP tracking and consequent energy losses. Additionally, both the open circuit voltage and the short circuit current of PV module techniques fail to track the MPP effectively if solar array cells are partially shaded or if some cells in the array are damaged.
The limitations of the conventional boost converters are analyzed and the conceptual solution for high step-up conversion is proposed in this paper. Then the state-of-the-art topologies are covered and classified based on the circuit performance. The challenges in high step-up renewable energy applications are summarized to generate the next generation non-isolated high step-up DC/DC converters.
PV Cell System
The density of power radiated from the sun at the outer atmosphere is 
Where q is the electron charge, k is the Boltzmann constant, ph I is the photocurrent, 0 I is the reverse saturation current, d I is the diode current and T is the solar cell operating temperature (K).
The stand-alone photo-voltaic energy system requires storage to meet the energy demand during period of low solar irradiation and night time. Battery storage in a solar system should be properly controlled to avoid catastrophic operating condition like over charging or frequent deep discharging. Storage batteries account for the most PV system failures and contribute significantly to both initial and the eventual replacement cost. Charge controllers regulate the charge transfer and prevent the battery from being excessively charged and discharged. Switch mode DC to DC converters are used to match the output of a PV generator to a variable load. DC to DC converters allow the charge current to be reduced continuously in such a way that the resulting battery voltage is maintained at a specified value. A practical photovoltaic energy conversion system block diagram is shown in Fig. 1 . 
Simulation Results
Simulation is done using Matlab and the results are presented. Boost converter for solar installation system is shown in Fig. 2a , DC input voltage is shown in Fig. 2b . Driving pulses of the MOSFET are shown in Fig. 2c . Voltage across the MOSFET is shown in Fig. 2d and output current is shown in Fig. 2e . DC output voltage is shown in Fig. 2f . Variation of output voltage with the input voltage is shown in Fig. 2g . Data used for simulation studies is as follows: 
Conclusion
This paper presents simulation of open loop and closed loop controlled boost converter system for solar installation system. Matlab models for open loop and closed loop systems are developed using the blocks of simulink and the same are used for simulation studies. The closed loop system is able to maintain constant voltage. This converter has advantages like reduced hardware and good output voltage regulation. Thus the boost converter is capable of improving the voltage level from 15 V to the required level.
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